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(54) ELECTRIC LINEAR ACTUATOR 

(57) Abstract: 

PURPOSE: To suppress electric consumption and 
hysteresis. 

CONSTITUTION: A shaft 1 is supported in a casing 
5 permitting displacement only along the shaft 
direction. A cylinder 4 provided at the 
periphery of the shaft 1 is supported in the 
casing 5 permitting only revolution. Elastic 
force in the revolving direction is applied to 
the cylinder 4 by a torsion coil spring 10. An 
electric motor 18 is provided between the casing 
5 and the cylinder 4. The electric motor 18 
revolves the cylinder 4 in the reverse direction 
to the elastic force of the torsion coil spring 
10 when current is conducted. A feed screw 14 is 
provided between the cylinder 4 and the axis 1 
and a baffle 17 which prevents the revolution of 
the axis 1 is provided between the casing 5 and 
the axis 1. Therefore, the axis 1 displaces in 
the axis direction when the cylinder 4 is revolved. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Since the flow control valve prepared for example, in the middle of various 
hydraulic circuits is driven, the electromotive linear actuator concerning this invention is used. 
[0002] 

[Description of the Prior Art] For example, in order to drive the flow control valve prepared in the 
hydraulic circuit prepared in an automobile based on the instructions from a controller, the linear 
actuator of an electric formula is needed. For this reason, the electromotive linear actuator which 
combined a solenoid and compression spring is used from the former. 

[0003] the electromotive linear actuator known from this former ~ the variation rate of a rod etc. -- a 
member -- the aforementioned compression spring -- one side « energizing this variation rate 
energizing to the aforementioned solenoid, when the variation rate of the member needs to be carried 
out - the above — a variation rate ~ the variation rate of the member is resisted and carried out to the 
elasticity of the aforementioned compression spring a variation rate - the variation rate of a member 
« an amount - the amount of energization to the aforementioned solenoid - controlling - this 
solenoid -- the above - a variation rate -- it adjusts by changing the size of the force of attracting a 
member That is, to the position where the elasticity of the aforementioned compression spring and the 
suction force of the aforementioned solenoid balance, the aforementioned displacement member is 
displaced and stops. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since it is necessary to pass big current to a 
solenoid in case the variation rate of the displacement member is carried out in the case of the 
conventional electromotive linear actuator using the above solenoids, for example, when it is used for 
a switch of the hydraulic circuit of an automobile, it becomes the cause which applies a burden to a 
dc-battery, and is not desirable. 

[0005] moreover, the thing for which the elasticity of compression spring and the suction force of a 
solenoid are balanced ~ the above -- a variation rate the variation rate of a member -- although an 
amount is adjusted -- compression spring -- a variation rate ~ since the structure which energizes a 
member has a large hysteresis, ****** it passes the same current as the aforementioned solenoid - the 
above -- a variation rate the case where another side is made to carry out the variation rate of the 
member to the case where a variation rate is carried out to one side a variation rate - For this 
reason, it was difficult to fine-adjust the opening of a flow control valve etc. 
[0006] The electromotive linear actuator of this invention cancels above un-arranging. 
[0007] 

[Means for Solving the Problem] The electromotive linear actuator of this invention the relative 
rotation to this shaft among the cylinder prepared as free, and this cylinder and the aforementioned 
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shaft to a shaft, this shaft, and this heart The elastic member to which it is prepared between a member 
and the portion of fixation, and while only rotation is free gives the elasticity of a hand of cut to the 
member of one of these, The delivery thread part to which it is prepared between the periphery side of 
the aforementioned shaft, and the inner skin of the aforementioned cylinder, and the variation rate of 
the member of another side of the aforementioned shaft and the cylinders is carried out [ shaft 
orientations ] with rotation of aforementioned one member, Casing prepared in the circumference of 
the aforementioned cylinder, and the electrical motor which it is prepared inside this casing, and the 
elasticity of the aforementioned elastic member is resisted [ electrical motor ] and makes it rotate 
aforementioned one member with energization, It is prepared between the aforementioned casing and 
the member of aforementioned another side, and although the variation rate covering the shaft 
orientations of the member of this another side is permitted, it consists of the baffle sections which 
prevent rotation. 

[0008] . j . , 

[Function] In the case of the electromotive linear actuator of this invention constituted as mentioned 
above, on the other hand at the time of un-energizing to an electrical motor, one member of a shaft 
and the cylinders rotates to ** by the elasticity of an elastic member. Under the present circumstances, 
in order for the member of another side of the aforementioned shaft and the cylinders to have rotation 
prevented by the baffle section, the member of this another side is made to carry out the variation rate 
of it even to a shaft-orientations end by the delivery thread part. 

[0009] Moreover, if it energizes to an electrical motor, aforementioned one member will rotate 
according to the amount of energization. That is, the member of one of these stops in the state where it 
rotated even in the state where the rotation torque of the aforementioned electrical motor which 
becomes settled according to the amount of energization, and the elasticity of the aforementioned 
elastic member balance. And the member of aforementioned another side displaces towards the 
shaft-orientations other end with rotation of aforementioned one member by the aforementioned 
delivery thread part. 
[0010] 

[Example] Drawing 1 -2 show the example of this invention. The shaft 1 prepared in the core is 
displaced only to shaft orientations (longitudinal direction of drawing 1 ), without rotating, and the 
valve element of a flow control valve etc. is driven (a parallel displacement is carried out). The 
cylinder 4 which combined the first cylinder part 2 and the second cylinder part 3 of each other with 
the circumference of this shaft 1 in series is formed in this shaft 1 and this heart, and casing 5 is 
further formed in the circumference of this cylinder 4. 

[001 1] Connecting through the armature 6 mentioned later, in the first cylinder part 2, the second 
cylinder part 3 is supporting only rotation free through anti-friction bearings 9 and 9 on the inner 
circumference edge of the front lid 7 of the aforementioned casing 5 at the opening marginal part of 
the back lid 8, respectively among the first cylinder part 2 of the above and the second cylinder part 3 
which constitute the aforementioned cylinder 4. 

[0012] Moreover, the end of the twisted coil spring 10 which is an elastic member is stopped to the 
end face of the second cylinder part 3 of the above, and the other end of this twisted coil spring 10 is 
stopped to the inside of the lid 8 after the above, respectively. Consequently, it will be in the state 
where the elasticity of a hand of cut was given to the cylinder 4 containing the second cylinder part 3 
of the above. 

[0013] Moreover, a ball screw mechanism is constituted and the delivery thread part 14 to which the 
variation rate of the aforementioned shaft 1 is carried out [ shaft orientations ] consists of forming two 
or more balls 13 and 13 between the spiral slot 1 1 formed in the periphery side of the aforementioned 
shaft 1, and the spiral slot 12 formed in the inner skin of the second cylinder part 3 which constitutes 
the aforementioned cylinder 4 with rotation of the second cylinder part 3 of the above. On the other 
hand, the non-pillar section 16 which formed the crevice 15 of a non-round shape as shown in 
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drawing 2 and was formed in this crevice 15 at the edge of the aforementioned shaft 1 is inserted in 
the inside center section of the lid 8 after the above. And by engagement to this non-pillar section 16 
and the aforementioned crevice 15, although the variation rate covering the shaft orientations of the 
aforementioned shaft 1 is permitted, the baffle section 17 which prevents rotation of this shaft 1 is 

constituted. ' 
[0014] Furthermore, inside the aforementioned casing 5, the electrical motor 18 which the elasticity ol 
the aforementioned twisted coil spring 10 is resisted [ electrical motor ], and makes it rotate the 
aforementioned cylinder 4 with energization is formed. That is, a permanent magnet 20 is fixed to the 
inner skin of the body 19 which constitutes the drum section of the aforementioned casing 5, and the 
periphery side of an armature 6 which built inner skin, and the first cylinder part 2 of the above and 
the second cylinder part 3 of this permanent magnet 20, and was established is made to counter. The 
commutator 21 is fixed to the periphery side of the first cylinder part 2 of the above, and the inner end 
face of a brush 22 is made to **** to the periphery side of this commutator 21. This brush 22 is fitted 
in in the electrode holder 23 fixed to the aforementioned body 19 considering the variation rate 
covering the diameter direction of this body 19 as free, and is pressed towards the aforementioned 
commutator 21 by compression spring 24. 

[0015] In the case of the electromotive linear actuator of this invention constituted as mentioned 
above, on the other hand at the time of un-energizing to an electrical motor 1 8, a cylinder 4 rotates to 
** by the elasticity of a twisted coil spring 10. Under the present circumstances, the aforementioned 
shaft 1 does not rotate with the aforementioned cylinder 4 by engagement to the inner skin of a crevice 
15 and the periphery side of the non-pillar section 16 which constitute the baffle section 17. The 
aforementioned shaft 1 is made to carry out a variation rate even to a shaft-orientations end for this 
reason by the aforementioned delivery thread part 14. 

[0016] Moreover, if it energizes to an electrical motor 18 through the aforementioned brush 22, the 
aforementioned cylinder 4 will rotate according to the amount of energization. That is, this cylinder 4 
stops in the state as it is, unless it rotates even in the state where the rotation torque of the 
aforementioned electrical motor 18 which becomes settled according to the amount of energization, 
and the elasticity of the aforementioned twisted coil spring 10 balance and the amount of energization 

is changed. . 
[0017] Since the delivery thread part 14 which is a ball screw mechanism is formed between the inner 
skin of the second cylinder part 3 and the periphery sides of the aforementioned shaft 1 which 
constitute the aforementioned cylinder 4, the aforementioned shaft 1 displaces towards the 
shaft-orientations other end with rotation of the aforementioned cylinder 4 by the aforementioned 
delivery thread part 14. Therefore, if the valve element of a flow control valve etc. is supported at the 
edge of the aforementioned shaft 1 , control of flow by this flow control valve can be performed by 
changing the amount of energization to the aforementioned electrical motor 18. 
[0018] A twisted coil spring 10 has the small hysteresis of the spring itself compared with the hauling 
spring built into the linear actuator of the aforementioned conventional solenoid formula, and since 
the structure for moreover changing the turning effort of an electrical motor 18 into the variation rate 
of a shaft 1 is also constituted by the ball screw mechanism in which friction loss is small, the 
hysteresis as the whole linear actuator becomes a small thing. Moreover, since the delivery thread part 
14 by the aforementioned ball screw mechanism increases the torque of an electrical motor 18 and it 
transmits to the aforementioned shaft 1, in order to carry out the variation rate of this shaft 1 [ shaft 
orientations ], the value of the current energized to the aforementioned electrical motor 18 is 
comparatively small, and ends. 

[0019] In addition, when it constitutes the electromotive linear actuator of this invention, contrary to 
the case of illustration, a shaft 1 can be rotated and it can also consider as the structure of carrying out 
the variation rate of the cylinder 4 to shaft orientations. 
[0020] 
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[Effect of the Invention] In order that the electromotive linear actuator of this invention may 
constituted as it was stated above, and it may act, it can acquire the big force by few power 
consumption, and, moreover, becomes possible [ controlling various devices, such as a flow 
valve, delicately ] as a small electromotive linear actuator of a hysteresis. 
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PRIOR ART 



[Description of the Prior Art] For example, in order to drive the flow control valve prepared in the 
hydraulic circuit prepared in an automobile based on the instructions from a controller, the linear 
actuator of an electric formula is needed. For this reason, the electromotive linear actuator which 
combined a solenoid and compression spring is used from the former. 

[0003] the electromotive linear actuator known from this former - the variation rate of a rod etc. -- a 
member - the aforementioned compression spring - one side - energizing this variation rate - 
energizing to the aforementioned solenoid, when the variation rate of the member needs to be carried 
out -- the above a variation rate ~ the variation rate of the member is resisted and carried out to the 
elasticity of the aforementioned compression spring a variation rate » the variation rate of a member 
- an amount - the amount of energization to the aforementioned solenoid controlling - this 
solenoid - the above - a variation rate it adjusts by changing the size of the force of attracting a 
member That is, to the position where the elasticity of the aforementioned compression spring and the 
suction force of the aforementioned solenoid balance, the aforementioned displacement member is 
displaced and stops. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In order that the electromotive linear actuator of this invention may be 
constituted as it was stated above, and it may act, it can acquire the big force by few power 
consumption, and, moreover, becomes possible [ controlling various devices, such as a flow control 
valve, delicately ] as a small electromotive linear actuator of a hysteresis. 
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PURPOSE: To suppress electric consumption and hysteresis. 

CONSTITUTION: A shaft 1 is supported in a casing 5 
permitting displacement only 

along the shaft direction. A cylinder 4 provided at the 
periphery of the shaft 

1 is supported in the casing 5 permitting only revolution. 
Elastic force in 

the revolving direction is applied to the cylinder 4 by a 
torsion coil spring 

10. An electric motor 18 is provided between the casing 5 
and the cylinder 4. 

The electric motor 18 revolves the cylinder 4 in the 
reverse direction to the 

elastic force of the torsion coil spring 10 when current is 
conducted. A feed 

screw 14 is provided between the cylinder 4 and the axis 1 
and a baffle 17 
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which prevents the revolution of the axis 1 is provided 
between the casing 5 

and the axis 1. Therefore, the axis 1 displaces in the 
axis direction when the 
cylinder 4 is revolved. 
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